Phosphoenolpyruvate carboxylase from the roots of yellow lupin (Lupinus luteus).
A crude preparation of PEP carboxylase (EC 4.1.1.31) from the yellow lupin roots exhibits the pH optimum of activity within the range of 7.4-8.6 and the temperature optimum at 32 - 40 degrees C. Its Km for PEP is 0.1 mM, and Km for HCO3- is 0.7 mM. The affinity of the enzyme towards Mg2+ diminishes with the metal ion concentration. At the concentration of Mg2+ below 0.5 mM Km for Mg2+ is 0.07 mM and at the Mg2+ concentration over 1.5 mM it rises to 0.47 mM. The Hill coefficients are 0.37 and 0.88, respectively. Among several compounds affecting the PEP carboxylase activity, such as organic acids, amino acids, and sugar phosphates, at physiological pH (7.0 and 7.8), malate shows the strongest inhibition of a competitive character, its Ki being 2 mM. Also acidic amino acids strongly inhibit the enzyme activity, aspartate being more effective than glutamate. Glucose 6-phosphate and fructose 1,6-diphosphate markedly activate the enzyme. Both the inhibition by malate, aspartate and glutamate, and the activation by sugar phosphates rises considerably when pH is decreased from 7.8 to 7.0. Malonate scarcely affects the enzyme.